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(57) ABSTRACT 

A method and apparatus for operating a wind park having 
maximum permissible output power and a plurahty of wind 
power installations wherein each wind power installation 
includes an output power and a maximum rated output 
power. The apparatus, in one aspect, includes a processing 
unit that is coupled to the plurality of wind power installa- 
tions to control the output power of at least one of the wind 
power installations. The processing unit may determine the 
total output power of all of the plurality of wind power 
installations and, in response thereto, control the output 
power of at least one of the plurality of wind power 
installation so that the total output power of all of the 
plurality of wind power installations does not exceed the 
maximum permissible output power of the wind park. The 
method for operating the wind park, in one aspect, includes 
determining the output power of the plurality of wind power 
installations and controlling the output power of at least one 
of the plurality of wind power installations by reducing the 
output power of at least one of the plurality of wind power 
installations if the total output power of all of the plurality 
of wind power installations exceeds the maximum permis- 
sible output power of the wind park. 

21 Clabns, 2 Drawing Sheets 
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1 

METHOD FOR OPERATING A WIND FARM 

The inventioo concerns a method of operating a wind 
park and also a wind park as such. 

Wind power installations were initially always set up as 
singular units and it is only in recent years that wind power 
installations have frequently been installed in wind parks, 
this being due also to administrative and building regula- 
tions. In that respect a wind park, in its smallest entity, is an 
arrangement of at least two wind power installations but 
frequently markedly more. By way of example mention may 
be made of the wind park at Holtriem (East Frisia in 
Germany), where more than 50 wind power installations are 
set up in an array. It is to be expected that the nimiber and 
also the installed power output of the wind power installa- 
tions will also rise greatly in future years. In most cases the 
wind potential is at its greatest in regions of the power 
supply networks with a low short<ircuil capacity and a low 
level of population density. It is precisely there that the 
technical connection limits are rapidly attained by the wind 
power installations, with the consequence that no further 
wind power installations can then be set up at such locations. 

A conventional wind park which is connected for 
example to a 50 MW substation can therefore have at a 
maximum only 50 MW total power output, that is to say for 
example 50 wind power installations each involving a rated 
power output of 1 NfW. 

Bearing in mind the fact that the wind power installations 
are not constantly operated at the rated level and thus the 
entire wind park also does not continuously reach its maxi- 
mum power output (rated power output), it can be estab- 
lished that the wind park is not put to optimum use if the 
rated power output of the wind park corresponds to the 
maximum possible total power output which is to be fed in. 

The invention accordingly proposes a solution in which 
the wind pack is equipped with a total power output which 
is higher than the maximum possible netwoilc feed-in power 
output. When applied to the above-indicated example, the 
power output can be raised to a value of over 50 MW, for 
example 53 MW. As soon as the wind speeds are suflSciently 
high to produce a limit power ou^ut of 50 MW, the wind 
park regulation in accordance with the invention comes into 
operation and regulates down individual ones of or all 
installations when the total maximum power output is 
exceeded, in such a way that same is always observed. This 
means that, at wind speed above nominal or rated wind 
(wind speed at which a wind power installation reaches its 
rated power output), at least one or all installations is or are 
operated with a (slightly) throttled power output (for 
example with a power output of 940 kW instead of 1 MW). 

The advantages of the invention are apparent. Consid- 
ered overall the network components of the feed network 
(network components are for example the transformer and 
the lines) are utilized or loaded in the optimum fashion 
(utilization up to the thermal limit is also a possibility). This 
means that existing wind park areas can be better utilized, by 
virtue of setting up a maximum possible number of wind 
power installations. That number is then no longer (so 
severely) limited by the existing network capacity. 

For the purposes of control/regulation of a wind power 
installation, it is desirable if it has a data input, by means 
oC^y way of which the electric power output can be adjusted 
in a range of between 0 and 100% (with respect to the rated 
power output). If for example a reference value of 350 kW 
is applied to that data input, the maximum power output of 
that wind power installation will not exceed the reference 
value of 350 kW. Any value between 0 and the rated power 
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output (for example from 0 to 1 MW) is possible as the 
reference value. 

That data input can be used directly for power output 
limitation purposes, 

5 It is however also possible by means of a regulator to 
regulate the generator output in dependence on the network 
voltage (in the wind park network or in the feed network). 

A further important function is discussed hereinafter with 
reference to wind park regulation. It will be assumed by way 

10 of example that a wind park comprises 10 wind power 
installations which each have a rated power output of 600 
kW. By virtue of the capacitances of the network compo- 
nents (line capacitances) or the limited capacitances in the 
substation it will further be assumed that the maximum 

15 power output to be delivered (limit power output) is limited 
to 5200 kW. 

There is now the possible option of limiting all wind 
power installations to a maximum power output of 520 kW 
by means of the reference value (data input). That satisfies 
20 the requirement for limiting the power output to be deliv- 
ered. 

Another possible option involves not exceeding the 
maximum power output, as the sum of all installation, but at 
the same time generating a maximum amount of power 

25 (kW-houis (wo lie)). 

In that respect, it should be known that, at low to 
moderate wind speeds, within the wind park, it frequently 
comes about that the wind power installations at the favor- 
able (good) locations (these are the locations at which the 

30 wind impinges first within the wind park) receive a great 
deal of wind. If now all wind power installations are 
simultaneously regulated down to their throttled value (for 
example all to 520 kW), that generated power output is 
admittedly attained by some wind power installations which 

35 are disposed at good locations, but some other wind power 
installations which stand in the "wind shadow" of the 
well-located wind power installations (being in the second 
and third rows) receive less wind and as a result operate for 
example only with a power output of 460 kW and do not 

40 reach the value of the maximum throttled power output at 
520 kW. The total power output generated in the wind park 
is accordingly substantially below the permitted limit power 
output of 5200 kW. 

In this case the wind park power output regulation 

45 procedure according to the invention regulates the individual 
installations in such a way that the maximum possible 
energy yield occurs. This means in specific terms that for 
example the installations in the first row (that is to say at 
good locations) are regulated to a higher power output, for 

50 example to the rated power output (that is to say no throttling 
action). This means that the overall electrical power output 
in the wind park rises. The park regtilation arrangement 
however regulates each individual installation in aich a way 
that the maximum permitted electrical connection power 

55 output is not exceeded while at the same time the work 
produced (kWh) reaches a maximum value. 

The wind park management according to the invention 
can be easily adapted to the respective simations which 
arise. Thus it is very easily possible for example to imple- 

60 ment different throttling of the power output of individual 
installations if an individual installation or a plurality of 
installations of a wind park are (have to be) taken off the 
network, if either for maintenance reasons or for other 
reasons and an individual installation or a plurality of 

65 installations have to be temporarily shut down. 

For control/regulation of the wind park or the individual 
instaUations, it is possible to use a data/control processing 
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apparatus which is connected to the data inputs of the lation in the first row at substantially its maximum rated 

installations and which, from the wind speeds which are output power and controlling the output power of at least one 

ascertained (in respect of each installation), ascertains the wind power installation in the second row so that the output 

respectively most advantageous power output throttling power of the wind park does not exceed the maximum 

value for an individual installation or the entire wind park 5 permissible power output of the wind park, 

respectively. 4. The method of claim 1 wherein the phirality of wind 

FIG. 1 is a block circuit diagram showing control of a power installations arc arranged in at least a first row and a 

wind power installation by means of microprocessor fiV second row, and wherein controlling the output power of at 

which is connected to an inverter arrangement (PWR), by least one of the plurality of wind power installation further 

means of which polyphase alternating current can be fed into jq includes controlling the output power of the wind power 

a power supply network. The microprocessor has a power installations so that the output power of each wind power 

entry input P, an input for inputting a power factor (cos <t>) installation in the first row is greater than the output power 

and an input for inputting the power gradient (dP/dt). of each wind power installation in the second row and the 

The inverter arrangement comprising a rectifier, a recti- output power of the wind park does not exceed the maxi- 

fier intermediate circuit and an inverter is connected to the 15 mum permissible power output of the wind park, 

generator of a wind power installation and receives there- 5. The method of claim 1, wherein the plurality of wind 

from the energy produced by the generator, in rotary speed- power installations are arranged in at least a first row, a 

variable fashion, that is to say in dependence on the speed second row and a third row, and wherein controlling the 

of rotation of the rotor of the wind power installation. output power of at least one of the plurality of wind power 

The design configuration shown in the Figures serves to 20 installation further includes maintaining each wind power 

e3q)lain how the power output from a wind power installa- installation in the fir^ row at substantially its maximum 

tion can be limited in reject of its magnitude to a maximum rated output power and controlling the output power of a 

possible network feed value. plurality of the wind power installations in the second and 

no. 2 is a view illustrating the principle of a wind park third rows so that the output power of the wind paik does not 

comprising for example three wind power installations 1, 2 25 exceed the maximum permissible power output of the wind 

and 3 of which — as viewed from the direction of the park. 

wind — two are disposed in side-by-side relationship and the 6. The method of claim 1 wherein the plurality of wind 

third is positioned behind the first two. As each of the power installations are arranged in at least a first row, a 

individual wind power installations has a power input for second row and a third row, and wherein controlling the 

setting the power output of the respective installation (FIG. 30 output power of at least one of the plurality of wind power 

1), the power output levels of an individual wind power installation further includes maintaining the output power of 

installation can be set to a desired value by means of a data each wind power installation in the first row at substantially 

processing apparatus, by means of which the entire wind a maximum rated output power and controlling the output 

park is controlled. power of a plurality of the wind power installations in the 

In FIG. 2 the advantageous locations of the wind power 35 second and third rows so that the output power of the wind 

installations are those on which the wind impinges first, that park is substantially equal to the maximum permissible 

is to say the installations 1 and 2. power output of the wind park. 

What is claimed is: 7, The method of claim 1 wherein the plurality of wind 

1. A method of operating a wind park, the wind park power installations are arranged in at least a first row, a 
having a maximum permissible output power, wherein the 40 second row and a third row and wherein controlling the 
wind park includes a plurality of wind power installations, output power of at least one of the plurality of wind power 
each wind power installation having an output power and a installation further includes controlling the output power of 
maximum rat d output power, the method comprising: the wind power installations so that the output power of a 

determining the output power of the plurality of wind plurality of wind power installations in the first row is 

power installations, and 45 greater than the output power of each wind power installa- 

controlling the output power of at least one of the plurality tion in the second and third rows and the output power of the 

of wind power installations including, wind park does not exceed the maximum permissible power 

reducing the output power of at least one of the o^tP^^ *e wind park, 

plurality of wind power installations if the total 8- The method of claim 1 wherein the phirality of wmd 

output power of aU of the plurality of wind power 50 POwer instaUations are arranged in at least a first row and a 

insullations exceeds the maximum permissible out- second row, and wherein controlling the output power of at 

put power of the wind park. least one of the plurality of wmd power installaUon further 

2. The method of claim 1 wherein the plurality of wind includes controlling the output power of wind power instal- 
power installaUons are arranged in at least a first row and a Nations so that the output power of all of the wind power 
second row, and wherein controUing the output power of at 55 insuUations in the first row are greater than the output power 
least one of the plurality of wind power installation fiirther of aU of the wind power instaUations in the second row and 
includes maintaining the output of each wind power instal- the output power of the wind park does not exceed the 
lation in the first row at subsUntially its maximum rated maximum permissible power output of the wind park, 
output power and controlUng the output power of at least one ^- The method of claim 1 further includmg: 

wind power installation in the second row so that the output 60 removing at least one wind power installation from the 

power of the wind park is substantially equal to the maxi- plurality of wind pow r installations; and 

mum permissible power output of the wind park. wherein controlling the output power of at least one of the 

3. The method of claim 1 wherein the plurality of wind plurahty of wind power installations further includes 
power installations are arranged in at least a first row and a controlling the output power of at least one of the 
second row, and wherein controlling the output power of at 65 remaining wind power installations of the plurahty of 
least one of the plurality of wind power installation further the wind power so that the output power of the wind 
includes maintaining the output of each wind power instal- park does not exceed the maximum permissible power 
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output and the output power of the at least one of the 
remaining wind power installations does not exceed its 
maximum rated power. 
10. The method of claim 1 further inchiding: 
removing at least one wind power installation from the 

plurality of wind power installations; and 
wherein controlling the output power of at least ore of the 
plurality of wind power installations further includes 
controlling the output power of at least one of the 
remaining wind power installations of the plurality of 
the wind power so that the output power of the wind 
park is substantially equal to the maximum permissible 
power output and the output power of the at least one 
of the remaining wind power installations does not 
exceed its maximum rated power. 
U. The method of claim 1 wherein controlling the output 
power of at least one of the plurality of wind power 
installations further includes increasing the output power of 
at least one of the plurality of wind power installations, but 
not exceeding the maximum rated power of the at least one 
remaining wind power installation, if the total output power 
of all of the plurality of wind power installations is less than 
the maximum permissible output power of the wind park. 

12. The method of claim 1 wherein controlling the output 
power of at least one of the plurality of wind power 
installations further includes controlling the output power of 
all of the wind power installations so that the output power 
of the wind park is substantially equal to the maximum 
permissible power output and the output power of the wind 
power installations do not exceed the maximum rated power. 

13. A wind park for producing output power, wherein the 
wind park has a maximum permissible output power, the 
wind park comprising: 

a plurality of wind power installations, each wind power 
installation having an output power and a maximum 
rated output power; 

a processing unit, coupled to the plurality of wind power 
installations, to control the output power of at least one 
of the wind power installations, wherein the processing 
unit determines the total output power of all of the 
plurality of wind power installations and, in response 
thereto, controls the output power of at least one of the 
plurality of wind power installations so that the total 
output power of all of the plurality of wind power 
installations does not exceed the maximum permissible 
output power of the wind park. 

14. The wind park of claim 13 wherein the processing 
unit, in response to the total output power of all of the 
plurality of wind power installations, increases the output 
power of at least one of the plurality of wind power 
installations, but does not exceed the maximum rated power 
of the at least one of the plurality of wind power 
installations, if the total output power of all of the plurality 
of wind power installations is less than the maximum 
permissible output power of the wind park. 

15. The wind park of claim 13 wherein the processing 
imit, in response to the output power of all of the plurality 
of wind power installations, reduces the output power of at 
least one of the pltirality of wind power installations if the 
total output power of all of the plurality of wind power 60 
installations exceeds the maximtma permissible output 
power of the wind. 

16. The wind park of claim 13 wherein the plurality of 
wind power installations are arranged in at least a first row 
and a second row, wherein the processing unit maintains the 65 
output power of each wind power installations in the first 
row at substantially its maximum rated output power and 
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controls the output power of at least on wind power instal- 
lation in the second row so that the output power of the wind 
park is substantially equal to the maximum permissible 
power output of the wind park and wherein the at least one 
5 wind power installation does not exceed its maximum rated 
power. 

17. The wind park of claim 13 wherein the plurality of 
wind power installations are arranged in at least a first row 
and a second row, wherein the processing unit maintains the 

]0 output power of each wind power installation in the first row 
at substantially its maximum rated output power and con- 
trols the output power of at least one wind power installation 
in the second row so that the output power of the wind park 
does not exceed the maximum permissible power output of 
15 the wind park and the at least one wind power installation 
does not exceed its maximum rated power. 

18. The wind park of claim 13 wherein the processing 
unit, in response to removing at least one wind power 
installation from the plurality of wind power installations, 

20 controls the output power of at least one of the remaining 
wind power installations of the plurality of the wind power 
so that the output power of the wind park does not exceed 
the maximum permissible power output of the wind park 
end the output power of the at least one of the remaining 
25 wind power installation does not exceed its maximum rated 
power. 

19. The wind paik of claim 13 wherein the processing 
unit, in response to removing at least one wind power 
installation from the plurality of wind power installations, 

30 controls the output power of at least one of the remaining 
wind power installations of the plurality of the wind power 
so that the output power of the wind park does is substan- 
tially equal to the maximum permissible power output and 
the output power of the at least one of the remaining wind 
35 power installation does not exceed its maximum rated 
power. 

20. A method of operating a wind park, the wind park 
having a maximum permissible output power, wherein the 
wind park includes a plurality of wind power installations, 

40 each wind power installation having an output power and a 
maximum rated output power, and wherein the plurality of 
wind power installations are arranged in at least two groups 
including a first group and a second group, the method 
comprising: 

45 controlling the output power of the first group of wind 
power installations so that each wind power installation 
of the first group provides an output power that is 
substantially equal to its maximum rated output power; 
controlling the output power of the second group of wind 
50 power installations including reducing the output 
power of at least one of the plurality of wind power 
installations in the second group of wind power instal- 
lations if the total output power of the plurality of wind 
power installations exceeds the maximum permissible 
55 output power of the wind park. 

21. TTie method of claim 20 wherein controlling the 
output power of the second group of wind power installa- 
tions further includes increasing the output power of at least 
one of the plurality of wind power installations in the second 
group of wind power installations, but does not exceed the 
maximum rated power of the at least one of the plurality of 
wind power installations in the second group, if the total 
output power of all of the plurality of wind power installa- 
tions is less than the maximum permissible output power of 
the wind park. 

• * * « * 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

(205-A.002) 



In re Application of: WOBBEN 

Serial No: 10/089,812 

International Filing Date: JULY 8, 2000 

Priority Date: OCTOBER 6, 1999 

Title: METHOD FOR OPERATING A WIND FARM 



Commissioner for Patents 

P.O. Box 1450 

Alexandria. VA 22313-1450 



Group Art Unit: 3745 
Examiner: J. WAKS 



I hereby certify that this correspondence is 
being facsimile transmitted to the United States 
Patent and Trademark Office, 
Fax No. (703) Tij ' V/7^ on Jlh_±^^^i 

''Date 



(name of person signing^is certificate) 




'Signature 



AMENDMENT AND REMARKS 



Dear Sir: 

Kindly amend the application as follows: 

IN THE DETAILED DESCRIPTION 

Please REPLACE the paragraph beginning on page 5, line 21 with the following: 

The design configuration shown in the Figures serves to explain how 
the power output fronn a wind power installation can be limited in respect of 
its magnitude to a maximum possible network feed value. 
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IN THE ABSTRACT OF THE DISCLOSURE 
Please SUBSTITUTE the following Abstract of the Disclosure for the currently 
pending Abstract of the Disclosure. 

A method and apparatus for operating a wind park having maximum 
permissible output power and a plurality of wind power installations wherein 
each wind power installation includes an output power and a maximum rated 
output power. The apparatus, in one aspect, includes a processing unit that 
is coupled to the plurality of wind power installations to control the output 
power of at least one of the wind power installations. The processing unit 
may determine the total output power of all of the plurality of wind power 
installations and, in response thereto, control the output power of at least one 
of the plurality of wind power installation so that the total output power of all 
of the plurality of wind power installations does not exceed the maximum 
permissible output power of the wind park. The method for operating the 
wind park, in one aspect, includes determining the output power of the 
plurality of wind power installations and controlling the output power of at 
least one of the plurality of wind power installations by reducing the output 
power of at least one of the plurality of wind power installations if the total 
output power of all of the plurality of wind power installations exceeds the 
maximum permissible output power of the wind park. 
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IN THE CLAIMS 

Please SUBSTITUTE the following claims for the pending claims having the same 
claim number. A marked-up version of the amended claims, showing insertions and 
deletions, is included in Appendix A, attached hereto. 



1 7. A method of operating a wind park, the wind park having a maximum 

2 permissible output power, wherein the wind park includes a plurality of wind power 

3 installations, each wind power installation having an output power and a maximum rated 

4 output power, the method comprising: 

5 determining the output power of the plurality of wind power installations; and 

6 controlling the output power of at least one of the plurality of wind power installations 

7 including. 

8 reducing the output power of at least one of the plurality of wind power 

9 installations if the total output power of all of the plurality of wind power installations 
10 exceeds the maximum permissible output power of the wind park. 

1 8. The method of claim 7 wherein the plurality of wind power installations are 



2 arranged in at least a first row and a second row. and wherein controlling the output power 

3 of at least one of the plurality of wind power installation further includes maintaining the 

4 output of each wind power installation in the first row at substantially its maximum rated 

5 output power and controlling the output power of at least one wind power installation in the 

6 second row so that the output power of the wind park is substantially equal to the maximum 

7 permissible power output of the wind park. 
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1 9. The method of claim 7 wherein the plurality of wind power installations are 

2 arranged in at least a first row and a second row, and wherein controlling the output power 

3 of at least one of the plurality of wind power installation further includes maintaining the 

4 output of each wind power installation in the first row at substantially its maximum rated 

5 output power and controlling the output power of at least one wind power installation in the 

6 second row so that the output power of the wind park does not exceed the maximum 

7 permissible power output of the wind park. 

1 10. (AMENDED) The method of claim 7 wherein the plurality of wind power 

2 installations are arranged in at least a first row and a second row, and wherein controlling 

3 the output power of at least one of the plurality of wind power installation further includes 

4 controlling the output power of the wind power installations so that the output power of each 

5 wind power installation in the first row is greater than the output power of each wind power 

6 installation in the second row and the output power of the wind park does not exceed the 

7 maximum permissible power output of the wind park, 

1 11. The method of claim 7 wherein the plurality of wind power installations are 

2 arranged in at least a first row, a second row and a third row, and wherein controlling the 

3 output power of at least one of the plurality of wind power installation further includes 

4 maintaining each wind power installation in the first row at substantially its maximum rated 

5 output power and controlling the output power of a plurality of the wind power installations 

6 in the second and third rows so that the output power of the wind park does not exceed the 

7 maximum permissible power output of the wind park. 



Page 4 



1 12. The method of claim 7 wherein the plurality of wind power installations are 

2 arranged in at least a first row. a second row and a third row. and wherein controlling the 

3 output power of at least one of the plurality of wind power installation further includes 

4 maintaining the output power of each wind power installation in the first row at substantially. 

5 a maximum rated output power and controlling the output power of a plurality of the wind 

6 power installations in the second and third rows so that the output power of the wind park is 

7 substantially equal to the maximum permissible power output of the wind park. 

1 13. (AMENDED) The method of claim 7 wherein the plurality of wind power 

2 installations are arranged in at least a first row, a second row and a third row and wherein 

3 controlling the output power of at least one of the plurality of wind power installation further 

4 includes controlling the output power of the wind power installations so that the output 

5 power of a plurality of wind power installations in the first row is greater than the output 

6 power of each wind power installation in the second and third rows and the output power of 

7 the wind park does not exceed the maximum permissible power output of the wind park. 

1 14. (AMENDED) The method of claim 7 wherein the plurality of wind power 

2 installations are arranged in at least a first row and a second row, and wherein controlling 

3 the output power of at least one of the plurality of wind power installation further includes 

4 controlling the output power of wind power installations so that the output power of all of the 

5 wind power installations in the first row are greater than the output power of all of the wind 

6 power installations in the second row and the output power of the wind park does not 

7 exceed the maximum permissible power output of the wind park. 
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1 15. (AMENDED) The method of claim 7 further including: 

2 removing at least one wind power installation from the plurality of wind power 

3 installations; and 

4 wherein controlling the output power of at least one of the plurality of wind power 



5 installations further includes controlling the output power of at least one of the remaining 

6 wind power installations of the plurality of the wind power so that the output power of the 

7 wind park does not exceed the maximum permissible power output and the output power of 

8 the at least one of the remaining wind power installations does not exceed its maximum 

9 rated power. 



1 16. (AMENDED) The method of claim 7 further including: 

2 removing at least one wind power installation from the plurality of wind power 

3 installations; and 

4 wherein controlling the output power of at least one of the plurality of wind power 



5 installations further includes controlling the output power of at least one of the remaining 

6 wind power installations of the plurality of the wind power so that the output power of the 

7 wind park is substantially equal to the maximum permissible power output and the output 

8 power of the at least one of the remaining wind power installations does not exceed its 

9 maximum rated power. 

1 17. (AMENDED) The method of claim 7 wherein controlling the output power of at 

2 least one of the plurality of wind power installations further includes increasing the output 

3 power of at least one of the plurality of wind power installations, but not exceeding the 
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4 maximum rated power of the at least one remaining wind power installation, if the total 

5 output power of all of the plurality of wind power installations is less than the maximum 

6 permissible output power of the wind park. 

1 18. (AMENDED) The method of claim 7 wherein controlling the output power of at 

2 least one of the plurality of wind power installations further includes controlling the output 

3 power of all of the wind power installations so that the output power of the wind park is 

4 substantially equal to the maximum permissible power output and the output power of the 

5 wind power installations do not exceed the maximum rated power. 



1 19. (AMENDED) A wind park for producing output power, wherein the wind park 

2 has a maximum permissible output power, the wind park comprising: 

3 a plurality of wind power installations, each wind power installation having an output 

4 power and a maximum rated output power; 

5 a processing unit, coupled to the plurality of wind power installations, to control the 



6 output power of at least one of the wind power installations, wherein the processing unit 

7 determines the total output power of all of the plurality of wind power installations and, in 

8 response thereto, controls the output power of at least one of the plurality of wind power 

9 installations so that the total output power of all of the plurality of wind power installations 
10 does not exceed the maximum permissible output power of the wind park. 

1 20. (AMENDED) The wind park of claim 19 wherein the processing unit, in 

2 response to the total output power of all of the plurality of wind power installations, 
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3 increases the output power of at least one of the plurality of wind power installations, but 

4 does not exceed the maximum rated power of the at least one of the plurality of wind power 

5 installations, if the total output power of all of the plurality of wind power installations is less 

6 than the maximum permissible output power of the wind park, 

1 21. The wind park of claim 19 wherein the processing unit, in response to the 

2 output power of all of the plurality of wind power installations, reduces the output power of 

3 at least one of the plurality of wind power installations if the total output power of all of the 

4 plurality of wind power installations exceeds the maximum permissible output power of the 

5 wind 

1 22. (AMENDED) The wind park of claim 19 wherein the plurality of wind power 

2 installations are arranged in at least a first row and a second row, wherein the processing 

3 unit maintains the output power of each wind power installations in the first row at 

4 substantially its maximum rated output power and controls the output power of at least one 

5 wind power installation in the second row so that the output power of the wind park is 

6 substantially equal to the maximum permissible power output of the wind park and wherein 

7 the at least one wind power installation does not exceed its maximum rated power. 

1 23. (AMENDED) The wind park of claim 1 9 wherein the plurality of wind power 

2 installations are arranged in at least a first row and a second row, wherein the processing 

3 unit maintains the output power of each wind power installation in the first row at 

4 substantially its maximum rated output power and controls the output power of at least one 



Pages 



5 wind power installation in the second row so that the output power of the wind park does 

6 not exceed the maximum permissible power output of the wind park and the at least one 

7 wind power installation does not exceed its maximum rated power. 

1 24. (AMENDED) The wind park of claim 19 wherein the processing unit, in 

2 response to removing at least one wind power installation from the plurality of wind power 

3 installations, controls the output power of at least one of the remaining wind power 

4 installations of the plurality of the wind power so that the output power of the wind park 

5 does not exceed the maximum permissible power output of the wind park and the output 

6 power of the at least one of the remaining wind power installation does not exceed its 

7 maximum rated power. 

1 25. (AMENDED) The wind park of claim 19 wherein the processing unit, in 

2 response to removing at least one wind power installation from the plurality of wind power 

3 installations, controls the output power of at least one of the remaining wind power 

4 installations of the plurality of the wind power so that the output power of the wind park 

5 does is substantially equal to the maximum permissible power output and the output power 

6 of the at least one of the remaining wind power installation does not exceed its maximum 

7 rated power. 

1 26. A method of operating a wind park, the wind park having a maximum 

2 permissible output power, wherein the wind park includes a plurality of wind power 

3 installations, each wind power installation having an output power and a maximum rated 
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4 output power, and wherein the plurality of wind power installations are arranged in at least 

5 two groups including a first group and a second group, the method comprising: 

6 controlling the output power of the first group of wind power installations so that each 

7 wind power installation of the first group provides an output power that is substantially 

8 equal to its maximum rated output power; 

9 controlling the output power of the second group of wind power installations 

10 including reducing the output power of at least one of the plurality of wind power 

1 1 installations in the second group of wind power installations if the total output power of the 

12 plurality of wind power installations exceeds the maximum permissible output power of the 

13 wind park. 



1 27. (AMENDED) The method of claim 26 wherein controlling the output power of 

2 the second group of wind power installations further includes increasing the output power of 

3 at least one of the plurality of wind power installations in the second group of wind power 

4 installations, but does not exceed the maximum rated power of the at least one of the 

5 plurality of wind power installations in the second group, if the total output power of all of 

6 the plurality of wind power installations is less than the maximum permissible output power 

7 of the wind park. 
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It is noted that should a telephone interview expedite the prosecution of this 
application in any way, the Examiner is invited to contact the undersigned at the telephone 
number listed below. 



Date: July 2, 2003 




Reg. No. 34,735 
650-968-8079 
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REMARKS 

This Amendment seeks to place this application in condition for allowance. A new 
Abstract of the Disclosure has been provided and certain of the pending claims have been 
amended to address the Examiner's concerns (to the extent understood) regarding 
definiteness (35 USC § 1 12) as expressed in a telephone interview of July 1 , 2003. 

In particular, the Abstract of the Disclosure was suggested to be too long and too 
detailed. As such, a new Abstract of the Disclosure is submitted herewith. It is believed 
that the new Abstract of the Disclosure addresses the Examiner's concerns and complies 
with the applicable rules. 

Certain claims have been amended, at the request of the Examiner, in order to 
improve their clarity. It is believed that the claims, as amended, address the Examiner's 
concern as well as particularly point out and distinctly claim certain features of the 
Applicant's invention. The amended claims are fully supported by the specification as 
originally filed. No new matter has been added. 

Notably, none of the amendments were not made to address or overcome a 
rejection or concern regarding patentability in view of prior art. Indeed, no concerns 
regarding prior art have been raised by the Examiner. 

CONCLUSION 

Applicant respectfully requests entry of the foregoing Amendment. Applicant 
submits that all of the claims present patentable subject matter which definitely set forth the 
novel and unobvious features of Applicant's invention(s). Accordingly, Applicant requests 
allowance of all of the claims. 
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Appendix A 

Version with Markings to Show Changes Made to the Specification 
****(strike-thru indicates a deletion) & (underlying indicates an insertion)**** 

In the Specification : 

1. The paragraph beginning on page 5, line 21 was annended as follows: 

The design configuration shown in the Figures figwe-serves to explain how the 
power output from a wind power installation can be linnited in respect of its magnitude to a 
maximum possible network feed value. 

2. The ABSTRACT OF THE DISCLOSURE was amended as follows: 

A method and apparatus for operating a wind park having maximum permissible 
output power and a plurality of wind power installations wherein each wind power 
installation includes an output power and a maximum rated output power. The apparatus, 
in one aspect, includes a processing unit that is coupled to the plurality of wind power 
installations to control the output power of at least one of the wind power installations. The 
processing unit may determine the total output power of all of the plurality of wind power 
installations and, in response thereto, control the output power of at least one of the 
plurality of wind power installation so that the total output power of all of the plurality of wind 
power installations does not exceed the maximum permissible output power of the wind 
park. The method for operating the wind park, in one aspect, includes determining the 
output power of the plurality of wind power installations and controlling the output power of 
at least one of the plurality of wind power installations by reducing the output power of at 
least one of the plurality of wind power installations if the total output power of all of the 
plurality of wind power installations exceeds the maximum permissible output power of the 
wind park. 
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The invention concQrns o mcthocl of operating o wind pork and qIgo q w i nd 
park OS such. 

Wind power instollotions were in i tia l ly always set up os singulor units and it is 
on l y in recent ycors that wind power instal l ations have frequent l y been insta ll ed i n 
wind parks, tliis being due also to administrative and building regulations. In that 
respect a wind park, in i ts snnal l est entity, is an arrangement of at least two wind 
power instal l ations but frequently markedly more. By way of example mention may 
be made of the wind park at H oltriem (East Fris i a in Germany), where more than 50 
wind power instal l at i ons ore set up i n an array. It is to be expected that the 
number and also the instal l ed power output of the wind power insta ll ations wi l l also 
rise greatly in future years. In most cases the wind potentia l is at its greatest in 
regions of the power supply networks with a l ow short circuit capacity and a l ow 
leve l of population density. It is precisely there that the technical connection lim i ts 
are rapidly attained by the wind power insta l lations, with the consequence that no 
further wind power insta ll ations can then be set up at such locations. 

A method of operating a w i nd park compr i sing at l oast two w i nd power insta l lations, 
wh e r e in tho power output from tho wind power installat i ons i s l imit e d in rospoct of its 
magnitude to a maximum possib l e network f e ed valu e which is lower than tho maximum 
possible value of th e pow e r to be outputtod (rat e d pow e r output) and th e max i mum 
possibl e f ee d va l u e is d e t e rm i n e d by th e r e c e iv i ng capacitanc e (lin e capacitanc e ) of th e 
n e twork i nto wh i ch th e e n e rgy is f e d and/or by th e pow e r capacitanc e of th e en e rgy 
transmiss i on unit or tho transformer, by m e ans of wh i ch th e e n e rgy produc e d by the wind 
pow e r installat i on is fed i nto the network. 



(Figure 1) 
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In the Claims : 

1 10. (AMENDED) The method of claim 7 wherein the plurality of wind power 

2 installations are arranged in at least a first row and a second row, and wherein controlling 

3 the output power of at least one of the plurality of wind power installation further includes 

4 controlling the output power of the wind power installations so that the output power of each 

5 wind power installation in the first row is greater than the output power of each wind power 

6 installation in the second row and the output power of the wind park does not exceed the 

7 maximum permissible power output of the wind park . 

1 13. (AMENDED) The method of claim 7 wherein the plurality of wind power 

2 installations are arranged in at least a first row, a second row and a third row and wherein 

3 controlling the output power of at least one of the plurality of wind power installation further 

4 includes controlling the output power of the wind power installations so that the output 

5 power of a plurality of wind power installations in the first row is greater than the output 

6 power of each wind power installation in the second and third rows and the output power of 

7 the wind park does not exceed the maximum permissible power output of the wind park . 

1 14. (AMENDED) The method of claim 7 wherein the plurality of wind power 

2 installations are arranged in at least a first row and a second row. and wherein controlling 

3 the output power of at least one of the plurality of wind power installation further includes 

4 controlling the output power of wind power installations so that the output power of all of the 

5 wind power installations in the first row are greater than the output power of all of the wind 
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6 
7 



power installations in the second row and the output power of the wind park does not 
exceed the maximum permissible power output of the wind park . 



1 15. (AMENDED) The method of claim 7 further including: 

2 removing at least one wind power installation from the plurality of wind power 

3 installations; and 

4 wherein controlling the output power of at least one of the plurality of wind power 

5 installations insta l lat i on further includes controlling the output power of at least one of the 

6 remaining wind power installations of the plurality of the wind power so that the output 

7 power of the wind park does not exceed the maximum permissible power output and the 

8 output power of the at least one of the remaining wind power installations does not exceed 

9 its maximum rated power . 



1 16. (AMENDED) The method of claim 7 further including: 

2 removing at least one wind power installation from the plurality of wind power 

3 installations; and 

4 wherein controlling the output power of at least one of the plurality of wind power 

5 installations insta l lation further includes controlling the output power of at least one of the 

6 remaining wind power installations of the plurality of the wind power so that the output 

7 power of the wind park is substantially equal to the maximum permissible power output and 

8 the output power of the at least one of the remaining wind power installations does not 

9 exceed its maximum rated power . 



Page 16 



1 17. (AMENDED) The method of claim 7 wherein controlling the output power of at 

2 least one of the plurality of wind power installations insta ll at i on further includes increasing 

3 the output power of at least one of the plurality of wind power installations, but not 

4 exceeding the maximum rated power of the at least one remaining wind power installation. 

5 if the total output power of all of the plurality of wind power installations is less than the 

6 maximum permissible output power of the wind park. 



1 18. (AMENDED) The method of claim 7 wherein controlling the output power of at 

2 least one of the plurality of wind power installations i nst all at i on further inc l ud e s contro ll ing 

3 includes controlling the output power of all of the wind power installations so that the output 

4 power of the wind park is substantially equal to the maximum permissible power output and 

5 the output power of the wind power installations do not exceed the maximum rated power . 

1 19. (AMENDED) A wind park for producing output power, wherein the wind park 

2 has a maximum permissible output power, the wind park comprising: 

3 a plurality of wind power installations, each wind power installation having an output 

4 power and a maximum rated output power; 

5 a processing unit, coupled to the plurality of wind power installations, to control the 

6 output power of at least one of the wind power installations, wherein the processing unit 

7 determines the total output power of all of the plurality of wind power installations and, in 

8 response thereto, controls the output power of at least one of the plurality of wind power 

9 installations i nsta l lat i on so that the total output power of all of the plurality of wind power 
10 installations does not exceed the maximum permissible output power of the wind park. 
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1 20. (AMENDED) The wind park of claim 19 wherein the processing unit, in 

2 response to the total output power of all of the plurality of wind power installations. 

3 increases the output power of at least one of the plurality of wind power installations, but 

4 does not exceed the maximum rated power of the at least one of the plurality of wind power 

5 installations, if the total output power of all of the plurality of wind power installations is less 

6 than the maximum permissible output power of the wind park. 

1 22. (AMENDED) The wind park of claim 19 wherein the plurality of wind power 

2 installations are arranged in at least a first row and a second row, wherein the processing 

3 unit maintains the output power of each wind power installations In the first row at 

4 substantially its maximum rated output power and controls the output power of at least one 

5 wind power installation in the second row so that the output power of the wind park is 

6 substantially equal to the maximum permissible power output of the wind park and wherein 

7 the at least one wind power installation does not exceed its maximum rated power . 

1 23. (AMENDED) The wind park of claim 19 wherein the plurality of wind power 

2 installations are arranged In at least a first row and a second row, wherein the processing 

3 unit maintains the output power of each wind power installation in the first row at 

4 substantially its maximum rated output power and controls the output power of at least one 

5 wind power installation in the second row so that the output power of the wind park does 

6 not exceed the maximum permissible power output of the wind park and the at least one 

7 wind power installation does not exceed its maximum rated power . 
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1 24. (AMENDED) The wind park of claim 19 wherein the processing unit, in 

2 response to removing at least one wind power installation from the plurality of wind power 

3 installations, controls the output power of at least one of the remaining wind power 

4 installations of the plurality of the wind power so that the output power of the wind park 

5 does not exceed the maximum permissible power output of the wind park and the output 

6 power of the at least one of the remaining wind power installation does not exceed its 

7 maximum rated power . 

1 25. (AMENDED) The wind park of claim 19 wherein the processing unit, in 

2 response to removing at least one wind power installation from the plurality of wind power 

3 installations, controls the output power of at least one of the remaining wind power 

4 installations of the plurality of the wind power so that the output power of the wind park 

5 does is substantially equal to the maximum permissible power output and the output power 

6 of the at least one of the remaining wind power installation does not exceed its maximum 

7 rated power . 

1 27. (AMENDED) The method of claim 26 wherein controlling the output power of 

2 the second group of wind power installations further includes increasing the output power of 

3 at least one of the plurality of wind power installations in the second group of wind power 

4 installations, but does not exceed the maximum rated power of the at least one of the 

5 plurality of wind power installations in the second group, if the total output power of all of 

6 the plurality of wind power installations is less than the maximum permissible output power 

7 of the wind park. 
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